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Abstract
In patients with symptomatic dilatation of the pancreatic duct in whom the conventional approach for the placement of an
endoscopic transpapillary drainage catheter has been unsuccessful, endoscopic ultrasound (EUS)-guided pancreatic duct
drainage (EUPD) has been introduced as an alternative to surgery or a rescue therapy after surgery. Here is demonstrated an
EUS-guided pancreaticogastrostomy (EUS-PG) in a patient after acute necrotizing pancreatitis and endoscopic retrograde
pancreaticography (ERP) showing a complete rupture of the pancreatic duct behind the head without ﬁlling of the duct in
the corpus and tail of the pancreas. The dilated pancreatic duct in the corpus and tail of the pancreas looks for a
disconnected pancreatic tail syndrome. This article is part of an expert video encyclopedia.
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Video Related to this Article
Techniques
Endosonography, ﬂuoroscopy, and pancreaticography.
Materials
• Endosonography EG 3870UTK; Hitachi Medical system,
Japan.
• Puncture 19-gauge needle (Boston Scientiﬁc Corporation,
Natick, USA).
• Probing 0.003500 guidewire (Boston Scientiﬁc Corporation,
Natick, USA).
• Pancreaticostomy ring knife ‘‘Dr. Will’’ (MTW-Endoskopie,
Wesel, Germany).
• Stenting partially covered metal stent 6 cm (Boston Scien-
tiﬁc Corporation).
• Dilatation max force ballon 8 mm (Boston Scientiﬁc
Corporation).
Backround and Endoscopic Procedure
A 74-year-old woman was admitted for pain in the upper
abdomen and elevated pancreatic enzymes.
The medical history exhibited a necrotizing pancreatitis 1/2
year before admission. The percutaneous ultrasound found an
enlarged pancreatic duct in the corpus and tail of the pancreas.
The endoscopic retrograde pancreaticography (ERP) drainage
failed because of a rupture sign in the region of the head of the
pancreas. The dilated duct in ultrasound and failed transpa-
pillary ﬁlling indicated a diagnosis of disconnected pancreatic
tail syndrome (DPTS) after pancreatitis.
Obstruction of the main pancreatic duct (MPD) can be
the cause of pain in patients who have chronic pancreatitis,
anastomotic strictures after a Whipple procedure, or DPTS
after necrotizing pancreatitis with complete duct rupture.1
Pain management, therefore, has focused on endoscopic and
surgical interventions for MPD decompression. Results are
favorable in 70–90% of cases when using these techniques,
further suggest that outﬂow obstruction is indeed the major
cause of pain.2,3 Endoscopic retrograde cholangiopancreato-
graphy (ERCP) is successfully performed in most cases; it is
not possible in approximately 3–10% of patients because of
surgically altered anatomy, complete obstruction, rupture, or
very tight strictures of the MPD. When symptomatic, such
patients are traditionally referred for surgical treatment, but
patients after previous pancreatic surgery had a higher risk for
complications. Surgical drainage is usually accomplished by
longitudinal pancreaticojejunostomy and has a complication
rate of 6–30%, mortality rate of 0–2%, and success rate for
achieving long-term pain relief of 65–85%.4 The development
of interventional endosonography allowed access to the pan-
creatic duct in the case of ERCP failure, using techniques such
as anterograde pancreatography, rendezvous drainage of the
pancreatic duct, or endoscopic ultrasound-guided pancreatic
drainage (EUSPD).5–10 The cumulative success and compli-
cation rates of EUPD in the literature are 83% and 19%,
respectively.10
In this patient there were some risk factors for operation but
no signs of pancreatic cancer in the head of pancreas, leading to
an EUPD approach with antegrade pancreaticogastrostomy.
At ﬁrst the enlarged pancreatic duct was punctured close to
the pancreatic head with a 19-gauge needle. Using contrast
media, control ﬂuoroscopy conﬁrmed the dilated pancreatic
duct in the corpus and tail of pancreas and absent drainage
through the papilla, a note of complete obstruction or
disconnecting duct.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
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Under EUS guidance, a 0.035-inch guidewire was inserted
through the needle into the duct with direction to the tail of
pancreas. The guidewire should be introduced as far as pos-
sible to achieve a stable position for the next steps.
Under endoscopic control a high-frequency ring knife was
pushed forward over the guidewire up to the gastric wall, and
with a concentric cauterization a gastropancreatic ﬁstula was
created. Cauterization should be repeated two or three times
to improve insertion of the covered metal (SEM) or plastic
stents. It will not be clear till now which stent should be in-
serted to avoid dysfunction or migration. Also the question is
unsolved when should stents be replaced or removed.
In this case a SEM was used, which was removed after 6
months, time enough to create a stable ﬁstula to the pancreatic
duct. After removal, 1 year later the patient comes back with
the same symptoms as on ﬁrst admission. The authors looked
with a conventional endoscope at the ﬁstula in the stomach,
but the catheter probe did not reach the small ostium to the
pancreatic, indicating a stenosis. After insertion of a guidewire,
penetration with the catheter was possible. Fluoroscopy after
contrast injection conﬁrmed the dilated pancreatic duct with a
stenosis at the gastric ostium. An 8-mm hydrostatic dilatation
balloon was carefully inserted in the gastric ostium and in-
ﬂated. Another stent was not introduced. The patient is well
2 years after the ﬁrst intervention, and the pancreatic duct is
markedly smaller in abdominal ultrasound with air in the
duct, a sign of a good function.
EUS-guided pancreaticogastrostomy (EUPD) with ante-
grade drainage is a relatively novel technique that allows
pancreatic duct drainage with a success rate of nearly 80% in a
very select patient subset in which this cannot be accom-
plished by ERP,5–10 especially in patients after operation with
high risk of reoperation. Advantages of insertion of covered
SEM in this situation is creation of a large ﬁstula, prevention
of leakage and dislocation, long-term patency, and easy rein-
tervention if the stent is obstructed or after removal.
EUPD has a signiﬁcant learning curve, and failure and
complication rates. The procedure remains a challenging
treatment modality and may replace surgical drainage at ex-
pert referral centers. Although the data indicating that EUPD is
a successful and relatively safe procedure, the procedure
should only be performed at centers where there is experience
with pancreaticobiliary diseases. Before EUPD, an exclusion of
the presence of pancreatic cancer is essential. If this is im-
possible and the patient has no risks, an exploratory operation
is indicated.9
Key Learning Points/Tips and Tricks
• EUS-guided antegrade panctreaticogastrostomy is a pos-
sible technique for patients with symptomatic dilatation of
the pancreatic duct in whom the conventional approach
for the placement of an endoscopic transpapillary drainage
catheter has been unsuccessful, or for patients after pan-
creatitis with DPTS, or after surgery with stenosis of the
anastomosis.
• Patients with chronic pancreatitis with tight strictures
and failed ERCP are at higher risk for the presence of a
pancreatic cancer, and are candidates for operation, not
for EUPD.
• A careful selection of patients before EUPD and close sur-
veillance is essential for patients in whom EUPD is per-
formed rather than surgical resection.
• Puncture using a 19-guage needle is the ﬁrst step, followed
by creation of a ﬁstula with ring knife or balloon to insert a
plastic or a covered metal stent (SEM).
• The use of a ring knife may be technically easier than
graded dilation, because the ring knife burns itself through
the sclerotic pancreas parenchyma and makes the sub-
sequent passage of the stent delivery system easier.
• The advantage of covered SEM is prevention of gastral
leakage and minimizing stent dislocation. The large
diameter is preferred for a long-term patency and creation
of a stable pacreaticogastral ﬁstula after stent removal.
Scripted Voiceover
• EUS guided pancreaticogastrostomy is a endoscopic tech-
nique for drainage of dilated pancreatic duct in symp-
tomatic patients with impossible drainage via ERP.
• In a patient after acute necrotizing pancreatitis and failed
ERP the dilated pancreatic duct in the corpus of pancreas
looks for a DPTS.
• Transgastric endosonography shows a inhomogenous
narrowed parenchyma with a dilated pancreatic duct with a
bride echorich bordering as a indication for ﬁbrosis.
• The transgastric puncture oft the pancreatic duct through
the ﬁbrous parenchyma is difﬁcult and will be done with a
19-gauge needle with a short and very fast needle drive.
• Using contrast media, control ﬂuoroscopy conﬁrms the
dilated pancreatic duct and the absent drainage through
the papilla a indication of complete obstruction.
• Under EUS guidance. a 0.035-inch guidewire is inserted
through the needle into the duct with direction tot he tail.
The guidewire should be introduced as fare as possible to
achieve a stable position for the next steps.
• Under endoscopic control a high-frequency ring knife
is push forward over the guidewire up to the gastric
wall.
• With the ring knife and the concentric cauterization the
gastropancreaticostomy are created. Cauterization should
be repeated twice or three times to improve insertion of the
dilatation ballon or the stent.
• The advantage oft he ring knife is the good localization of
the cauterization tip in ﬂuoroscopy making the inter-
vention safer.
• The stent delivery system armed with a fully covered metall
stent is pushed over the guidewire to be watched closely
with EUS and ﬂuoroscopy.
• The stent delivery comprises gastroscopic control and
checking correct position of the stent using ﬂuoroscopy.
The favorable position of the intragastric part of the stent
should be nearly 1.5 to 2 cm above the mucosa of the
gastric wall within the gastric cavity.
• The danger of dislocation is low because the gastrostomy is
on the posterior wall, a clipping is not necessary.
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• Further control ﬂuoroscopy shows the correct stent pos-
ition and the effusion of contrast media into the stomach
can be seen.
• On the 1st postinterventional day, stent position is con-
trolled using transabdominal ultrasound. The pancreatic
duct show normal caliber with aer in the duct.
• The intervention was performed with periinterventional
prophyaxis using the antibiotic ceftriaxone.
• The wall stent create a new way for draining of pancreatic
juice. After 6 months the stent are removed.
• 1 year after the intervention (1/2 year after stent removal)
the patient was symptomatic and we ﬁnd a small ostium.
• The catheter probe does not reache the pancreatic duct in
the ﬁrst step. After insertion of guidewire the penetration
with the catheter was possible.
• Using contrast media, control ﬂuoroscopy conﬁrms the
dilated pancreatic duct with a stenosis at the gastric ostium.
• In this situation the intention was to dilate the ostium with
a ballon. The catheter probe was withdrawn under endo-
scopic an ﬂuoroscopic control to prevent dislocation oft he
guidewire. After extraction a lot of sludge like precipitated
protein ﬂow through the ostium in the stomach.
• A 8 mm hydrostatic dilatation ballon was careful insert in
the gastric ostium.
• The ballon was ﬁlled with water to dilate the ﬁbrotic
ostium. After some seconds of maximum pressure the
ballon were deﬂated and removed. Another stent was not
introduced. The intervention was done under antibiotic
prophylaxis with ceftroaxone.
• This picture shows the ﬂuorescopic control oft he ballon
dilatation oft he panctraticogastrostomy ostium. The pa-
tient is well 2 years after the ﬁrst intervention and the
pancreatic duct is markedly smaler.
Scripted Voiceover
00:00–00:10 EUS-guided pancreaticogastrostomy is an
endoscopic technique for drainage of the dilated
and congested pancreatic duct in symptomatic
patients where conventional drainage via
endoscopic retrograde cholangiopancreatography
(ERCP) is impossible.
00:10–00:19 In a symptomatic patient reporting pain, with a
medical history of acute necrotizing pancreatitis
and failed endoscopic retrograde pancreatography
(ERP), ultrasound reveals a dilated pancreatic duct
within the corpus of pancreas, so-called
‘‘disconnected pancreatic tail syndrome’’.
00:19–00:35 Transgastric endosonography shows an
inhomogenous and narrow parenchyma of the
pancreas, with a dilated pancreatic duct within the
corpus and a broad echo rich margin indicating
ﬁbrosis.
00:35–00:48 The transgastric puncture of the pancreatic duct
through the ﬁbrous parenchyma is difﬁcult and
hard to perform, but was achieved using a 19
Gauge needle with a short and very fast needle
drive.
00:48–00:58 Applying contrast media via the needle into the
pancreatic duct, control ﬂuoroscopy conﬁrms the
dilated pancreatic duct and absent drainage
through the papilla, indicating complete
obstruction of the pancreatic duct.
00:58–01:08 Under EUS guidance, a 0.035-inch guidewire is
inserted through the needle into the duct directly to
the tail of the pancreas. The guidewire should be
introduced as far as possible to achieve a
stable position for the next steps.
01:08–01:25 Under endoscopic control, a high-frequency ring
knife is pushed forward over the guidewire up to
the gastric wall.
01:25–01:35 With the ring knife and the concentric cauterization,
an opening, a so-called gastropancreaticostomy is
created. Cauterization should be repeated two or
three times to facilitate insertion of the dilatation
balloon or the stent.
01:35–01:45 The great advantage of the ring knife is the optimal
depiction of the cauterization tip in ﬂuoroscopy-
based imaging resulting in a much safer
interventional step.
01:45–01:55 The stent delivery system, armed with a fully covered
metal stent, is pushed over the guidewire to be
watched closely using ﬂuoroscopy as shown here.
01:55–02:04 The stent delivery comprises gastroscopic control
and checking the correct position of the stent using
ﬂuoroscopy. The favorable position of the
intragastric part of the stent should be nearly 1.5 to
2 cm above the mucosa of the gastric wall within
the gastric cavity.
02:04–02:19 There is only a low risk of stent dislocation since the
gastrostomy site is at the posterior gastric wall –
therefore, a clip ﬁxation of the stent is not
necessary.
02:19–02:29 Further control ﬂuoroscopy demonstrates the correct
stent position and effusion of contrast media into
the stomach.
02:29–02:58 On the ﬁrst postinterventional day, stent position is
controlled using transabdominal ultrasound. The
pancreatic duct shows normal caliber with air in
the duct. The intervention was performed with
periinterventional prophylaxis using the antibiotic
ceftriaxone. A self-expanding wall stent creates a
new way for the pancreatic ﬂuid to drain.
02:58–03:05 One year after the intervention 6 months after
stentremoval, the patient became symptomatic – at
the time, a small oriﬁce was found. A Balloon
dilatation was performed.
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